Molecular properties of the class III subfamily of acyl-coenyzme A binding proteins from tung tree (Vernicia fordii).
Acyl-CoA binding proteins (ACBPs) have been identified in most branches of life, and play various roles in lipid metabolism, among other functions. Plants contain multiple classes of ACBP genes. The most diverse group is the class III proteins. Tung tree (Vernicia fordii) contains two such genes, designated VfACBP3A and VfACBP3B. The two proteins are significantly different in length and sequence. Analysis of tung ACBP3 genes revealed significant evolution, suggesting relatively ancient divergence of the two genes from a common ancestor. Phylogenetic comparisons of multiple plant class III proteins suggest that this group is the most evolutionarily dynamic class of ACBP. Both tung ACBP3 genes are expressed at similar levels in most tissues tested, but ACBP3A is stronger in leaves. Three-dimensional modeling predictions confirmed the presence of the conserved four α-helix bundle acyl-CoA binding (ACB); however, other regions of these proteins likely fold much differently. Acyl-CoA binding assays revealed different affinities for different acyl-CoAs, possibly contradicting the redundancy of function suggested by the gene expression studies. Subcellular targeting of transiently-expressed plant ACBP3 proteins contradicted earlier studies, and suggested that at least some class III ACBPs may be predominantly targeted to endoplasmic reticulum membranes, with little or no targeting to the apoplast.